INTRODUCTION {#sec1-1}
============

Bronchiolitis is a self-limiting lower airway disease of infants and young children. It is usually caused by a viral infection of the small airways (bronchioles). Approximately, 75% of bronchiolitis cases occur in children younger than 1 year of age and 95% occur in children younger than 2 years of age, with peak incidence at 2-8 months of age. In the United States, the annual incidence is 11.4% in children below 1 year of age and 6% in those aged 1-2 years. Approximately, 23-31% cases of bronchiolitis are associated with fever.\[[@ref1][@ref2][@ref3]\]

There is much controversy regarding the appropriateness and the extent of routine testing for bacterial infections that should be performed when evaluating febrile infants. Suggested clinical guidelines recommend testing of blood, urine and cerebrospinal fluid for most, if not all, of these infants if there is no obvious source of fever.\[[@ref4][@ref5]\]

Many risk factors for severe bronchiolitis in newborns have been proposed. However, the profile of these children requires further investigation to identify those at risk of severe illness or concomitant secondary infections in order to further refine diagnostic and therapeutic interventions for newborns with bronchiolitis.

Bronchiolitis leads to numerous hospital admissions for children under the age of 5.\[[@ref6]\] World Health Organization statistics estimate the global burden of respiratory syncytial virus at 64 million cases, with around 16,000 deaths annually.\[[@ref7]\]

A previous study on Saudi children conducted in this hospital showed that 79% of the children admitted with acute respiratory tract infections were diagnosed with respiratory syncytial virus infection.\[[@ref8]\]

The aim of this study is to document the clinical profile of \<90-day-old infants diagnosed with bronchiolitis at our emergency department and to follow their clinical course and outcome.

We believe that a better understanding of the clinical profile of the disease will help optimize health-care delivery to patients with bronchiolitis.

MATERIALS AND METHODS {#sec1-2}
=====================

We conducted a retrospective chart review based on computer records of all emergency department visits of infants less than 90 days with a clinical diagnosis of bronchiolitis, covering the period between November 1, 2011 and April 30, 2012. The institutional review board of King Saud University Hospital approved this study.

Our emergency department serves a diverse socioeconomic population, consisting of Saudi nationals and eligible multinational expatriates.

Charts were reviewed for documentation of presenting symptoms, vital signs and signs of upper respiratory tract infection as well as for findings of lower tract disease such as wheezing, bilateral rales and retractions. Those meeting the clinical definition of bronchiolitis, upper respiratory tract infection signs along with lower tract involvement, were eligible for analysis. Those charts with a treating physician\'s diagnosis of Bronchiolitis were selected.

Emergency department, hospital and laboratory records were reviewed and data were extracted and recorded on a standardized pro forma sheet. Demographic and historical data, such as history of prematurity, congenital heart disease, chronic medications, reported difficult or poor feeding, apnea, cyanosis and fever, were recorded. Collected clinical data included signs or symptoms of congestion, rhinorrhea, cough, temperature, tachypnea, respiratory distress, crackles, rales, wheezing and/or hypoxia as determined by pulse oximetry. Tachypnea was defined as a respiratory rate of \>60/min while hypoxia was defined by oxygen saturation of 92% or less by pulse oximetry. Data regarding treatment given in the emergency department (bronchodilators/saline nebulizer/epinephrine/antibiotics) were also recorded as were the results of arterial blood gas, urinalysis and blood and/or cerebrospinal fluid culture along with the disposition of patients.

Patients deemed clinically fit for discharge directly from the emergency department were contacted by telephone 2 weeks after discharge to inquire whether they revisited an emergency department or pediatric clinic for the same illness and if any interventions were needed. Those patients who did not respond on the first call were called up again after 1 and 2 weeks before being reported as failed to contact.

RESULTS {#sec1-3}
=======

A total of 1895 infants aged 0-90 days presented to the emergency department during the study period. Of these, 141 infants were received an emergency department disposition diagnosis of bronchiolitis. 27 (19%) infants were \<30 days of age while 67 (47.4%) and 47 (33%) were 30-60 and 60-90 days of age, respectively. There were 81 male and 60 female infants. Mean patient weight was 5.21 kg (±1.18). 35 patients (24%) required hospitalization for further management. Of these, 3 needed admission in the pediatric intensive care unit (PICU) and required ventilation. Overall, 104 patients (74%) were discharged home directly from the emergency department by the treating physician \[[Figure 1](#F1){ref-type="fig"}\].

![Characteristics of patients studied](JETS-7-49-g001){#F1}

Almost all infants had cough (96%) as the chief presenting complaint, followed closely by tactile temperature and feeding difficulty. Two patients presented with a history of cyanosis as well as apnea. A respiratory rate of \>60/min was noted in 12 patients (8.4%) and SpO~2~ of \<90% was recorded in 6 (4.2%) patients. Crackles (47%) and wheezing (76%) were prominent clinical findings. A rectal temperature of ≥38°C was noted in 111 patients (78.7%) \[[Figure 2](#F2){ref-type="fig"}\].

![Clinical presentation of patients studied](JETS-7-49-g002){#F2}

Four patients each had prematurity and congenital heart disease as a risk factor. One was a case of Downs\'s syndrome and seven had a previous diagnosis of reactive airway disease, two patients had a cleft lip + palate, one had gastroesophageal reflux disease and another one had Idiopathic Thrombocytopenia.

At our institution, we do not perform routine laboratory investigations for all patients with bronchiolitis. Patients less than 3 months who appear sick according to the treating physician or patients with documented temperatures of ≥38°C are screened for sepsis as per the Pediatric Emergency Department (PED) fever protocol.

Nasopharyngeal aspiration for diagnosis of viral infection is performed mainly on patients admitted for respiratory isolation. The nasopharyngeal aspirate was tested for respiratory syncytial virus in 83 patients, of which 45 (54%) yielded positive results. Of the 47 infants who had a blood culture drawn, only 1 (2%) indicated positive growth, which was found to be a contaminant.

Urine for culture was obtained from 46 patients by urethral catheterization. The cultures for five patients were contaminated. *Escherichia coli* was isolated as a pathogen in one urine sample only. None of the cultures from the eight cerebrospinal fluid samples obtained by lumbar puncture were positive for bacterial growth.

High flow oxygen with nebulization was used in 39 (27.7%) patients. Seven patients were given a trial with racemic epinephrine by treating physicians in the emergency room. Hypertonic Saline nebulization was used in 38 (26.9%) patients. Of the 141 patients, 111 (78%) were initially treated with inhaled bronchodilators and 25 (17%) received antibiotics empirically during their hospital admission.

Mean duration of hospital stay for admitted patients was 7 ± 4.03 days. All three patients admitted to the PICU needed ventilatory support. No mortality occurred in the study population \[[Table 1](#T1){ref-type="table"}\].
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Distribution of outcome of patients studied
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We were able to contact the parents of 101 of 107 patients discharged directly from the emergency department for a telephone interview. Only four of these patients required a second hospital visit for the same illness and none required admission into a hospital.

DISCUSSION {#sec1-4}
==========

Clinical management of \<3-month-old febrile infants who have no focus of infection is variable and is determined by multiple patient- and clinician-specific factors.\[[@ref9][@ref10]\] Although bronchiolitis is a common disease among infants, little consensus exists regarding its optimal management. No specific treatment appears to have a clear beneficial effect on the course of the disease.

Infants with co-existing cardiac or respiratory disease and 1-3-month-old neonates are more likely to require hospital admission. The vast majority of children with bronchiolitis develop mild disease and can be treated at home. In the U.S., more than 700,000 infants visited emergency departments for treatment of lower respiratory tract infections during bronchiolitis season between years 1997 and 2000. Of these, 29% of infants were admitted for in-patient care.

Our hospitalization rate of 25.5% among infants evaluated in the emergency department for bronchiolitis is consistent with previously published statistics.\[[@ref11][@ref12][@ref13][@ref14]\]

Hospital admissions due to Bronchiolitis have increased considerably since 1980 and have become a problem of public health world-wide. This has led to overcrowding of PEDs especially in winters and uses a lot of hospital resources. Some studies have also shown an increase of visits to the PED by infants with acute bronchiolitis compared with previous decades.\[[@ref15][@ref16]\]

A cochrane review of eight randomized trials of bronchiolitis in a total of 394 children showed an improvement in clinical scores when bronchodilators were used. This improvement was not regarded as clinically significant; however, there was no associated improvement in oxygenation or rates of hospital admission.\[[@ref17]\] The American Academy of Pediatrics recommends "bronchodilators should not be used routinely in the management of bronchiolitis."\[[@ref18]\] In our study, bronchodilators were used in 78.7% of patients, slightly higher than the percentage (˜64.1%) reported in other countries.\[[@ref16]\]

This study was performed primarily to evaluate the effectiveness of sepsis evaluation in infants with clinical bronchiolitis. Previous studies have attempted to assess the likelihood of bacterial infections in patients with bronchiolitis. Kuppermann *et al.* analyzed data from 156 \< 24-month-old children with fever and bronchiolitis. They found no cases of bacteremia and only 2% of these patients had a urinary tract infection.\[[@ref19]\]

Liebelt *et al.* studied 211 consecutive infants aged 90 days or younger (median age, 54 days) with 216 episodes of bronchiolitis. Fever occurred in 72 of these children, none of whom had a urinary tract infection, bacteremia or meningitis.\[[@ref20]\]

Melendez and Harper evaluated 329 \< 90-day-old febrile infants with bronchiolitis over a 5-year period. None of these children had meningitis or bacteremia, but 6 male infants (2%) tested positive for a urinary tract infection.\[[@ref21]\]

Our data reinforces the previous reports of concomitant urinary tract infections (URI) in children less than 90 days diagnosed with clinical Bronchiolitis, with 1 out of 46 patients testing positive on urine culture.

This being a single-center study is limited by institutional pattern of referral, presentation and practice. Retrospective chart reviews like ours are prone to uncertainty regarding both clinical factors (e.g., ill appearance) and selection or ascertainment (e.g., who gets diagnosed with URI, who gets diagnosed with fever, who gets diagnosed with bronchiolitis, who gets selected for infection testing, who gets selected for admission). However, our high rate of phone follow-up limits the issue of selective testing in patients missing infections.

CONCLUSION {#sec1-5}
==========

Our study complements previously published data showing a low incidence of positive blood or spinal fluid cultures among infants with bronchiolitis. The risk of bacteremia or meningitis is low in \<90-day-old infants with fever and bronchiolitis and the risk of urinary tract infection in this age group, though not negligible, is similarly low.

This study questions the utility of a full septic work-up in infants \<3 months with bronchiolitis. However, urine screening should be done for infants with bronchiolitis. Our study is very small and a single center study to make any recommendation on clinical practice.

We conclude that the risk of bacteremia or meningitis among infants \<90 days of age with fever and bronchiolitis is low. The risk of urinary tract infection in this age group is also low, but it is higher than the risk for meningitis or bacteremia. Our data for admission and treatment guidelines are similar to those published from other countries.

Whereas, we infer that further multicenter prospective studies need to be undertaken to investigate the role of routine septicemic screening in infants \<90 days of age diagnosed with clinical bronchiolitis.
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